Smad3 is the key to transforming growth factor-β1-induced osteoclast differentiation in giant cell tumor of bone.
Giant cell tumor (GCT) of bone is a benign but locally aggressive neoplasm of bone. However, molecular mechanisms underlying osteolysis in GCT have not been deeply understood. The aim of this study was to investigate one of the possible mechanisms underlying the up-regulation of receptor activator of nuclear factor κB ligand (RANKL)/osteoprotegerin (OPG) expression. First, we performed an immunohistochemical study on transforming growth factor-β1 (TGF-β1) expression in 83 cases with GCT and found that increased TGF-β1 staining was significantly correlated with Campanacci stages(Spearman's correlation = 0.335, p = 0.002). Next, we investigated the mechanism of the effect of TGF-β1 on osteolysis of GCT and examined the effects of TGF-β1 plus or minus specific inhibitor of Smad3 (SIS3) on the expression of RANKL/OPG ratio at the mRNA and protein levels in two primary GCT cell lines. The results clearly indicated that TGF-β1 is capable of significantly increasing RANKL/OPG ratio (p GCT1 = 0.000, p GCT2 = 0.000) and that SIS3 is capable of reversing the ratio, suggesting that Smad3 is the key to TGF-β1-induced increased the ratio. In the co-culture system, we found that SIS3 reversed the effects of TGF-β1-induced osteoclast formation in the co-culture system (p GCT1 = 0.000, p GCT2 = 0.000). Our findings indicate that TGF-β1 plays an important role in the osteolysis of GCT via Smad3.